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Intravenous Saline Administration Improves Physical Functioning in a 
Patient with Chronic Fatigue Syndrome.
Christopher R. Snell Ph.D., Staci R. Stevens M.A., Lucinda Bateman M.D., Travis Stiles, Betsy Keller, Ph.D. FACSM, J. Mark VanNess, Ph.D. University of the Pacific, Stockton, CA, 
The Workwell Foundation, Ripon, CA and The Fatigue Consultation Clinic, Salt Lake City, UT, Ithaca College, Ithaca, NY.
ABSTRACT
Patients with Chronic Fatigue Syndrome (CFS) have 
diminished physical capacity that has been linked to 
low blood volume (hypovolemia) and abnormal 
sympathoadrenal activation. Intravenous saline 
administration could ameliorate these problems, 
thereby improving the work capacity in CFS. Purpose: 
This study investigates the effect of 1 L/day of 0.9% 
saline administration in a 37 yr old female with CFS. 
Methods: Primary outcome measures were based on 
cardiopulmonary responses during maximal exercise 
testing. A preliminary exercise test was performed 
prior to beginning saline administration. Follow-up 
exercise tests were conducted at 15, 55, 92, 125, 180, 
248, 317, 420 and 675 days post first treatment and 30 
days post last treatment. Results: Measures of peak 
oxygen consumption (VO2 peak), minute ventilation 
(VE), VO2 at anaerobic threshold (AT), peak workload 
(WL), heart rate (HR), and systolic blood pressure 
(SBP) increased during the saline administration.
Conclusions:  These findings indicate that the 
diminished work capacity in CFS may result from low 
blood volume at least in a subset of the disease.  
Chronic infusion of fluids improves the disease 
associated hypovolemia, thereby improving CFS 
symptomology. 
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Days post-
infusion
VO2 Peak
(ml/kg/min)
VE
(L/min)
HR peak
(bpm)
SBP peak
(mmHg)
RQ peak
(VCO2/VO2)
Workload
Peak
(watts)
VO2 @ AT
(ml/kg/min)
Workload
@ AT
(watts)
HR at AT
(bpm)
Baseline 23.7 49.3 158 115 1.26 87 12.6 40 127
15 26.2 47.7 171 134 1.26 91 13.1 35 134
55 24.8 73.4 175 142 1.58 110 14.6 50 129
92 26.9 65.7 178 138 1.44 111 16.1 70 141
125 29.7 77.8 180 138 1.38 116 18 61 138
180 28.2 88.4 177 152 1.52 120 15.6 50 133
248 30.1 88.5 173 160 1.56 120 17.4 60 133
317 32.3 95.2 173 154 1.38 126 18.8 50 127
420 30.6 89.6 186 174 1.47 120 16.8 50 139
675
Last day of infusion
25.4 85.4 189 166 1.44 120 14.5 44 142
708
30 days off saline
24.6 65.2 173 154 1.35 116 12.2 41 121
VO2= volume of oxygen VE = pulmonary ventilation  AT= anaerobic threshold HR= heart rate SBP= systolic blood pressure
INTRODUCTION
Chronic Fatigue Syndrome (CFS) is a 
condition where primary characteristics are post-
exertional malaise and reduced physical and 
mental functioning. It is estimated that 1 million 
Americans may have CFS, with nearly 90% of 
patients undiagnosed (Jason et al., 2002). 
Reductions in physical working capacity, and 
post-exertional reductions in function, may be 
linked to hypovolemia (Farquahar et al. 2002) 
and/or hypothalamo-pituitary-adrenal (HPA) 
dysfunction (Pagani & Lucini, 1999). Both 
hypovolemia and HPA abnormalities can result 
in blunted cardiovascular responses to physical 
activity.
We proposed that chronic administration of 
saline could improve physical working capacity 
by increasing blood volume and/or increasing 
sympathoadrenal activation. 
METHODS
A 37 year old woman diagnosed with CFS underwent a cardiopulmonary exercise 
test to establish baseline values. A chronic intravenous catheter was inserted in the 
antecubital vein and threaded to the superior vena cava. 
Saline was administered at a dose of 1L/day for 678 days. Cardiopulmonary 
exercise tests were performed periodically throughout that time period. A single 
maximal exercise test was also performed 30 days post the last date of saline 
administration.
RESULTS
Baseline Test: Initial exercise testing showed results that were below predicted 
for heart rate, systolic blood pressure and peak ventilation. See Table 1.
CONCLUSIONS
•Saline administration improved physical 
working capacity in this CFS patient. The 
improvements in working capacity were 
accompanied by large increases in the 
cardiovascular and ventilatory responses to 
exercise. 
•Reductions in work capacity and ventilatory 
responses subsequent to the cessation of saline 
administration suggest that any improvements 
were the direct result of the treatment. 
•These effects could be the result of increased 
blood volume and/or improved autonomic 
nervous system functioning.
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Peak Workload
Oxygen Consumption at Anaerobic Threshold
Peak Minute Ventilation
Peak Systolic Blood Pressure
Peak Heart Rate
Tests During Saline Administration: Saline administration improved physical 
function and increased the ventilatory and cardiovascular responses to exercise.
Post Test: Cessation of saline administration saw reduced functioning and 
cardiovascular responses to exercise, although not to pre-treatment levels.
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